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BIOMETRIC CAMERA MOUNT SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims priority to and 1s a con-
tinuation of U.S. application Ser. No. 14/075,232 entitled
“BIOMETRIC CAMERA MOUNT SYSTEM” and filed on
Nov. 8, 2013, which claims priority to and 1s a continuation
of U.S. application Ser. No. 13/464,710 entitled “BIOMET-
RIC CAMERA MOUNT SYSTEM” and filed on May 4,
2012, which claims priority to and 1s a continuation of U.S.
application Ser. No. 12/749,663 entitled “BIOMETRIC
CAMERA MOUNT SYSTEM” filed on Mar. 30, 2010,
which claims the benefit of and prionty to U.S. Provisional
Application 61/164,528, entitled “BIOMETRIC CAMERA
MOUNT SYSTEM” and filed on Mar. 30, 2009, all of which

are 1ncorporated herein by reference in their entirety.

BACKGROUND OF THE INVENTION

Biometrics 1s the science and technology of measuring
and analyzing biological data, such as the imagery of the
tace or 1ris. There are 2 problems that need to be overcome
with the acquisition of biometric data: (1) ensuring that the
biological data 1s within the field of coverage of one or more
of the biometric sensors, and (i11) ensuring that the data 1s

acquired as uniformly as possible so that comparison of data

from the same user across different time periods 1s facili-
tated.

SUMMARY OF THE INVENTION

One existing approach to ensuring that the biological data
1s within the field of coverage 1s shown 1n FIG. 1 (prior art).
In this system called Smart Gate, face 1imagery 1s acquired
by one of 3 cameras mounted vertically 1n front of a user.
The user 1s asked to stare straight forward at a kiosk, and the
cameras are stacked vertically parallel to each other with a
large vertical spacing so that the camera closest to the height
of the user always captures a frontal view of the face.
Ensuring a frontal view of the user facilitates comparison of

the same user at a diflerent time period, and 1mproves
overall system match performance.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows prior art whereby multiple cameras are
mounted 1n front of a user at a fixed angle and at a fixed
height such that the face of the person 1s 1n the field of view
of at least one of the cameras; FIG. 2 shows a configuration
where a biometric device 1s mounted above a doorway and
covers a region of interest within the doorway: FIG. 3 shows
a particular configuration ofa biometric device mounted
above a doorway comprising an attention mechanism, and
three cameras mounted horizontally covering a vertical
region of interest; F1G. 4 shows a profile view of a biometric
system mounted above a doorway, showing how the region
of interest depends on the height H of the device and the tilt
Theta of the device; and FIG. 5 shows a profile view of a
biometric system mounted above a doorway whereby the
cameras are mounted on a pivot the angle of which is
adjusted by a calibration knob, such that the vertical region
of interest of the biometric device can be adjusted on-site
depending on deployment-specific constraints on the height
and angle of the device.
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2

FIG. 2 shows a different configuration for a biometric
system. In this case, the biometric system has to be mounted

between the top of a doorway and a ceiling (H1 1n FIG. 2)
which 1s typically 8-12". In general, the biometric system
has to be mounted in a very small vertical space between a
lower obstruction and a higher obstruction. Unfortunately,
the vertical region of interest of the system, H2, 1s typically
much larger than the vertical space H1 that 1s available to
mount the biometric system. H2 1s typically 24" or more.
Even 1f H1 i1s greater than H2 such that the cameras 1n FIG.
1 could be raised above a doorway, then a problem still
exists since if the user 1s asked to look straight ahead or at
a fixed point, then a camera view will acquire a vertically
skewed, perspective view of the person’s face or 1s, which
makes matching the biometric data much more difficult.
FIG. 3 shows how the problem has been addressed. First, the
cameras are mounted horizontally 1n the gap H1 rather than
vertically. Mounting the cameras horizontally reduces sig-
nificantly the vertical space occupied, and each camera 1s
tilted and panned carefully to cover a different vertical
portion of the region of interest as shown 1n FIG. 3 by the
number of the camera and the number of the region of
interest. Second, the horizontal spacing between the cameras
1s minimized as much as physically possible. A preferred
separation 1s 2" or 4". The approach of mounting the
cameras horizontally saves vertical space, but 1t potentially
introduces a new problem 1n that horizontally skewing of the
imagery ol the subject will occur, 1n addition to the vertical
skewing discussed earlier which as discussed previously
makes the matching of the biometric data much more
difficult. By mounting the cameras with a close horizontal
separation however minimizes the degree of horizontal
skewing. Thirdly, an attention-mechanism, such as a video
screen showing live video of the user as they use the system,
1s placed near the cameras. The user 1s then asked to look at
the video screen. Users who are short and are at the bottom
of the region of interest will have to look up at a greater tilt
angle than users who are tall and are at the top of the region
of interest. The benefit of this approach 1s that vertical
skewing of the imagery introduced by the position of the
cameras 15 cancelled out by the user tilting their head to the
same vertical height as all the cameras.

DETAILED DESCRIPTION OF TH.
INVENTION

(L]

Because the cameras are all at the same height, then the
vertical skewing will be cancelled out equally 1n all camera
views. II an attention mechanism at the camera cannot be
applied due to the physical constraints of the system, then an
alternative more complex solution to this third step is a fore
shortening compensation algorithm to remove the vertical
skewing.

While this discussion has focused on allowing a substan-
tially vertical region of terest to be covered using a
horizontal arrangement of cameras, alternatively the same
method could be used such that a substantially horizontal
region of interest 1s covered using a vertical arrangement of
cameras. The cameras could also be pan/tilt/zoom cameras,
either moved directly or by means of a mirror.

FIG. 4 shows a profile view of amount of a biometric
system between a ceiling and a doorway. There are two
problems with such an installation compared to the instal-
lation of a traditional biometric system. First, traditional
biometric systems typically have carefully defined specifi-
cations that define the precise height that the unit should be
mounted above the floor. However, when mounting a system
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between a ceilling and a doorway, the height of the doorway
and the height of the ceiling dictates the vertical positioning,
H, of the system, and not the installation manual. Further,
the heights of doorways and ceilings vary substantially. This
1s very problematic since a biometric system designed for a
certain vertical region of interest to capture a range of
heights will not function properly i mounted at an unspeci-
fied height. Further, traditional biometric systems have typi-
cally acquired data within a small distance (approximately
within 8-12") so that any slight angle, theta, in the pitch of
the device does not move the vertical region of interest
substantially. However, more recent biometric systems can
acquire data many feet away from the device, and therefore
any slight angle, theta, in the pitch of the device can move
the vertical region of interest substantially. The slight varia-
tions 1n pitch and height of the device depend on the
circumstances that arise during actual installation, such as
the tlexing of the wall mounting points, and therefore cannot
be calculated from site survey measurements with suflicient
accuracy to allow adjustment at the factory. We have devel-
oped a method that allows an unskilled installation techni-
cian to adjust a complex biometric system 1n a very short
period of time, thereby minimizing installation time and
COst.

FIG. § shows the solution we have developed. The
cameras are all mounted on a single camera module that 1n
turn 1s mounted on a horizontal pivot. A pivot push bar 1s
attached to the camera module. A housing bar 1s attached to
the case of the biometric system which 1n turn 1s attached to
the wall or other installation arrangement. A calibration
knob comprising a screw thread i1s screwed through the
housing bar and pushes against the pivot push bar. The
installation technician installs the biometric unit without
having to be concerned substantially with the pitch of the
device, and only has to ensure that the device lies within a
very broad height range (e.g. 6.5 1t-12 it) which can be
ascertained from inaccurate and rapid site-survey analysis.
The installation technician is then able to adjust the precise
vertical region of interest by rotating the calibration knob.
Rotating the calibration knob during installation pushes the
pivot push bar which in turns rotates the camera module
within the housing. The installation technician can adjust the
knob and then test performance at diflerent heights in the
region ol interest. The use of the screwed thread as an
adjustment mechanism has the benefit of (1) great precision
in adjustment with a wide range of travel (1) allows the
operator to make relative adjustments to allow 1terative
calibration (e.g. turn the knob one revolution, re-test the
biometric system, turn the knob a second revolution) with-
out having to perform a dithcult and error prone absolute
calibration which may require the participation of a second
person which increases cost, or requires additional calibra-
tion support materials such as target charts carefully posi-
tioned, which take time to set up and are error prone.

What 1s claimed 1s:

1. A biometric system comprising:

two or more 1imaging sensors disposed horizontally on top
of a frame to acquire biometric data of a person coming
towards the frame, each of the two or more imaging
sensors monitoring a respective region of interest, and
vertically tilted and horizontally panned with respect to
cach other to dispose the respective regions of 1nterest
vertically with respect to each other so as to form a
vertically expanded region of interest located 1n front of
the frame; and
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4

a horizontal pivot for adjusting the respective regions of
interest upwards or downwards by a same amount
between the respective regions of interest.

2. The system of claim 1, wherein the sensors are closely
spaced with respect to each other within a predetermined
distance.

3. The system of claim 1, further comprising an attention
mechanism located close to the two or more sensors within
a predetermined distance from the two or more sensors.

4. The system of claim 3, wherein the attention mecha-
nism comprises a video monitor configured to show imagery
of the user.

5. The system of claim 3, wherein the attention mecha-
nism 1s configured to draw a gaze of the person towards a
direction of the two or more sensors.

6. The system of claim 1, further comprising an adjust-
ment mechanism allowing tilt adjustment of a horizontal
configuration of the two or more sensors about the horizon-
tal pivot.

7. The system of claim 6, wherein the adjustment mecha-
nism comprises a screw-thread mechanism.

8. The system of claim 1, wherein the physical orientation
ol the two or more sensors are fixed relative to one another
after the respective regions of interest are disposed vertically
with respect to each other.

9. The system of claim 1, wherein the respective regions
overlap at least to some extent.

10. The system of claim 1, wherein the two or more
sensors, as horizontally disposed, provides a reduced verti-
cal profile for the system.

11. The system of claim 1, further comprising a sensor
housing module housing the two or more camera sensors.

12. The system of claim 6, further comprising a sensor
housing module comprising the pivot and the adjustment
mechanism.

13. A method of acquiring biometric data, the method
comprising;

horizontally disposing two or more imaging sensors on
top of a frame to acquire biometric data of a person
coming towards the frame; and

monitoring, by each of the two or more 1maging sensors,
a respective region of interest, each of the two or more
imaging sensors vertically tilted and hornizontally
panned with respect to each other to dispose the respec-
tive regions of interest vertically with respect to each
other so as to form an expanded region of interest
located 1n front of the frame; and

adjusting, via a horizontal pivot, the respective regions of
interest upwards or downwards by a same amount
between the respective regions of interest.

14. The method of claim 13, wherein horizontally dis-
posing two or more imaging sensors comprises closely
spacing the sensors with respect to each other within a
predetermined distance.

15. The method of claim 13, further comprising locating
an attention mechanism close to the two or more sensors
within a predetermined distance from the two or more
SENsors.

16. The method of claim 15, further comprising display-
ing, by the attention mechanism, imagery of the user on a

video monitor of the attention mechanism.

17. The method of claim 15, further comprising drawing,
by the attention mechanism, a gaze of the person towards a
direction of the two or more sensors.
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18. The method of claim 13, further comprising enabling,
by an adjustment mechanism, t1lt adjustment of a horizontal
configuration of the two or more sensors about the horizon-
tal pivot.

19. The method of claim 18, wherein the adjustment 5
mechanism comprises a screw-thread mechanism.

20. The method of claim 13, wherein the physical orien-
tation of the two or more sensors are fixed relative to one
another after the respective regions of interest are disposed
vertically with respect to each other. 10
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